Objective: To explore senile brucellosis spondylitis clinical features and diagnostic criteria, in order to improve the diagnosis rate and evaluate the clinical effects of treatment strategies. Methods: From January 2002 to August 2015, 62 patients with Brucella-associated spondylitis were treated with comprehensive diagnosis based on epidemiological history, clinical manifestations, imaging findings, laboratory tests, and local biopsy. The positive rate of red plate agglutination test (RBPT) was 45.1%, the positive rate of serum tube agglutination test (SAT) was 51.6%, and the positive rate of brucellosis anti-human immunoglobulin test (Coomb's) was 100%. All patients underwent X-ray, CT and MRI examinations. The positive rate of blood culture in pathogenic examination was 16.1%, and the positive rate of bone marrow culture was 38.5%. The positive rate of inflammatory granuloma or abscess in the lesion sampling culture was 73.6%. All patients underwent standardized drug therapy and hyperbaric oxygen adjuvant therapy. Among them, 38 patients with neurological impairment were treated with one-stage debridement and posterior pedicle screw fixation on the basis of drug therapy. The paraspinal abscess and the diseased intervertebral space tissue were taken for pathological examination during the operation. One week, two weeks, one month, three months, six months and 12 months after treatment, the patients were evaluated and followed up at the monitoring sites. The evaluation indicators were pain scores, activity of daily living (ADL), imaging findings, and laboratory tests. The SPSS15.0 statistical package was used for analysis. Results: All patients were confirmed by the above-mentioned comprehensive examination after admission. 24 patients (38.71%) were treated with standard drug therapy (group A), no adverse drug reactions and abnormal liver and kidney function; the remaining 38 patients (61.29%) were combined with va- 263 Surgical Science rying degrees of neurological impairment, and surgical treatment was performed after 2 to 4 weeks of drug therapy without improvement (group B). The pain scores showed that there was a statistically significant difference between the two groups at the same time point (P < 0.05). The B group was superior to the A group in both treatment time and pain relief. The blind test evaluation of imaging observation showed that in group B, except for the slow repair of the lesion area, the spine was stable without abscess, sequestrum and inflammatory granulomas, and the score area was stable at 4 -5 points; in group A, after 3 months of treatment, infections in the vertebral body and intervertebral space were not significantly absorbed, and the infection gradually absorbed after 6 months. Laboratory tests showed that over time, the SAT titer, CRP turnover rate, and RBPT negative rate in group B were significantly better than those in group A, indicating that treatment in group B could reduce SAT titer, CRP, and negative RBPT earlier. The clinical curative effect evaluation of 12 months showed that the clinical cure rate in group B and group A were statistically significant (P < 0.05), indicating that the two groups of treatment methods all had better results, and group B was better than group A. Conclusion: The senile Brucellosis spondylitis has a characteristic performance. The development of diagnostic criteria can help to improve the diagnostic rate. Standardized drug treatment has a good cure rate. The implementation of surgery has obvious advantages whether it is to relieve pain, stabilize the spine, restore nerve function, or recover early.
Introduction
Brucellar Spondylitis (BS) is an infectious spondylitis caused by a zoonotic, infectious brucella invading the spine. Due to the insensitivity of the body's reaction ability in the elderly, the early clinical symptoms are not typical, and the imaging findings are easily confused with spinal tuberculosis. It is easy to cause misdiagnosis and mistreatment. This disease is an important endemic disease that leads to severely limited spine function in the elderly [1] [2] . Familiar with the clinical features of BS and the diagnosis and treatment plan can play a positive role in the prevention and treatment of the disease. The author retrospectively analyzed 62 cases of elderly BS patients with integrated clinical and follow-up data from January 2002 to August 2015 in our hospital. Through the implementation of systematic diagnosis and treatment program and evaluation of curative effect, good results were obtained. Report as follows.
Methods

Design
To explore senile brucellosis spondylitis clinical features and diagnostic criteria, 
Date and Study Site
Research done in the First Affiliated Hospital of Hebei North University, Zhangjiakou City, Hebei Province, China from 2002-01 to 2015-08.
General Information
62 elderly patients with BS who were diagnosed in the First Affiliated Hospital of Hebei North University from January 2002 to August 2015, were selected as research subjects. According to the literature [3] , BS non-surgical and surgical indications are divided into two groups, non-surgical treatment group 24 cases (A group) to implement standardized non-surgical treatment of drugs, including 17 males and 7 females, aged 65 to 81 years old, the average age was 70.1 years, and the onset time was 4 to 11 months, with an average of 7.5 months. 38 cases were treated with surgery (group B), 27 males and 11 females; aged 65 to 82 years old, average 70.5 years, onset time 5 to 12 Months, an average of 8.5 months. All patients had contact history of cattle and sheep or eating unsterilized dairy products, beef or mutton, among which 15 patients lived in epidemic areas. The main clinical symptoms of the patient were persistent severe low back pain, local tenderness, severe percussion pain, muscle spasm, limited spinal activity, and not daring to walk or turn over, often in a fixed position, but no kyphosis, 14 cases with afternoon remittent fever (T ≤ 38.5˚C), night sweats. All patients were misdiagnosed as other diseases before admission, 58 of which were misdiagnosed as spinal tuberculosis. Lesion vertebrae: 2 vertebrae involved in 56 cases, including L3/L4: 11 cases, L4/L5: 32 cases, L5/S1:13 cases; 3 vertebrae involved 6 cases:
L3~L5: 5 cases, L4/L5/S1:1 cases. This group of 38 patients (group B) with different degrees of compression of the cauda equina or nerve roots showed lower limb sensation, movement, reflexes or anal sphincter dysfunction, including 38 cases of sciatic nerve tension signs, 21 cases of compression of the cauda equina.
In this group of patients, systemic symptoms improved after drug treatment but local symptoms did not improve and surgery was performed. According to the visual analogue scales (VAS range 0 to 10 points, 0 for no pain, 10 for severe pain), 62 patients had a VAS score of 7 to 10 points on admission.
This study has been approved by the Ethics Committee of the First Affiliated
Hospital of Hebei North College. All patients and their families were informed before the medical examination and treatment, and an informed consent form was signed.
Laboratory Methods
In this group of patients, 22 patients (35.4%) had normal blood routines, and the total number of white blood cells and neutrophilia increased in 6 patients (9.6%); the total number of white blood cells decreased and lymphocytes in- were positive for blood culture, and 52 cases with negative blood cultures received bone marrow culture, of which 20 cases were positive (38.5%). In 38 patients, inflammatory granulomas or abscesses in the lesions were cultured during surgery and 28 cases were positive (73.6%). Brucella G-stained microscopic forms of fine Gram-negative tubercle bacilli, no spores, decidua and flagella, no movement, aerobic, contact enzyme-positive, sugar fermentation, the methyl red test, the Viperi test, and the use of cesium and citrate were all negative ( Figure   1 ), sensitive to doxycycline, rifampicin, sulfamethoxazole, streptomycin, penicillin, insensitive to isoniazid, ethambutol, pyrazinamide, amikacin. All patients had negative tumor markers, bone-derived alkaline phosphatase, acidic alkaline phosphatase, anti-hemolytic streptococci O, RF, and HLA-B27.
Imaging Methods
All patients underwent X-ray, CT and MRI examinations. 49 cases (79.1%) of X-ray showed stenosis of the intervertebral space, increased density, and jagged bone destruction at the edge of the vertebral body ( Figure 2 ), and 13 cases (20.9%) of vertebral margin hyperosteogeny were beaklike. Bone bridges were formed on the edges of adjacent vertebrae, and lumbar instability was found in 9
cases. 45 cases (72.5%) of CT showed multiple lesions ranging in size from 0.2 to 0.6 cm around the edge of the vertebral body. The bone surrounding the lesion was hyperplastic and hardened, and there was a destructive lesion in the newly formed bone tissue to form a "lace vertebra (Figure 3 )". In 17 cases (27.5%), the lesioned intervertebral disc showed Isodensity images. Articular surface hyperplasia, hyperplastic Osteophyte protruding to the edge of the vertebral body to form "lip" osteophyte, The paravertebral and anterior longitudinal ligament form calcification with bone bridge formation ( Figure 4 ). In 10 cases (16.1%), the psoas major muscles on both sides of the lesioned vertebral plane were widened, abscesses formed inside, and the surrounding fat space was clear, but there was no direct sign of abscess flow ( Figure 5 ). MRI showed uneven signal in 62 cases of vertebral bodies and intervertebral discs. Among them, 10 cases of abnormal signal of thin and unevenly enhanced abscess wall and unclear soft tissue were found near the spine, low signal on T1WI, and high signal on T2WI; 9 cases of lumbar instability with spondylolisthesis; 38 cases of short time inversion recovrey (STIR) showed uneven high signal in the vertebral body, intervertebral discs, attachments, and spinal canal, corresponding to flat dural or nerve root compression (Figure 6 ), T2WI showed high signal when bone destruction was evident. 
Treatment Methods
Drug Treatment
All patients had waist protection during drug treatment, encouraging bed rest and reduced activity. Use long-term, adequate, combined, regular, full-course multi-modal administration. Intravenous infusion of penicillin antibiotics with strong penetrating power to intervertebral disc tissue for 7d, oral doxycycline 0.1 g bid, first dose doubled, oral 56d, rifampicin 0.45 g, qd, oral 56d, SMZ/TMP 1.0 g bid, first dose doubled, oral 56d, the above is a course of treatment, a total of 2 -3 courses of treatment, treatment interval 14d [3] [4]. vertebral spinous process, lamina, articular process, and a vertebra above and below the lesion. The pedicle screws were accurately placed after positioning with a C-arm X-ray machine, If the vertebral body is lightly damaged, less sclerotic bone, and the pedicle and vertebral body are better in bone quality, the pedicle screw can be implanted into the diseased vertebral body after smearing streptomycin, If the damage of the vertebral body is severe or the spine is unstable, one vertebral pedicle screw fixation is performed above and below the lesion. The diseased vertebral lamina was removed, the dural sac and nerve roots of the diseased segment were exposed, and the pus in the spinal canal was removed, there were limited and fusiform inflammatory granuloma or abscess in front of the dural sac or under the posterior longitudinal ligament or around the nerve root. The envelope was incised to scrape off inflammatory granulomas or abscesses and the bone destruction area of the vertebral body was scraped. Then the annulus fibrosus between the two diseased vertebral bodies was incised to scrape the infected disc tissue or destroyed cartilage plate, and the hardened vertebral bone was removed until the bone surface was oozing blood, Under the guidance of a C-arm X-ray machine, the abscess or inflammatory granulomatous tissue in front of the vertebral body (i.e., posterior anterior longitudinal ligament) and the destruction of the anterior vertebral bone were cautiously scraped off with various curettes of various angles. After compression hemostasia and washing repeatedly with hydrogen peroxide, diluted povidone-iodine, normal saline, and gentamicin, the Foraminal mirror was inserted into the intervertebral space to observe the removal of diseased tissue at the anterior longitudinal ligament, and the lesion was removed again when necessary. The diseased articular process and transverse process were polished. The excised lamina crushed and mixed with 1 g of streptomycin was to implant between the articular process and transverse process. If the amount of bone was insufficient, the autogenous iliac bone was taken. Then the drainage tube was placed in the lesion area and the incision was closed. The diseased tissue was taken to do pathological examination. After the operation, the patient rested in bed. After 4 weeks, they used a brace to sit up or get out of bed. Within 3 months, they took the principle of "multiple bed and less activity". Standardized drug treatment was continued after the operation.
Surgery
Curative Effect Evaluation Method
The patients in this group were evaluated and followed up before and after treatment for 1 week, 2 weeks, 1 month, 3 months, 6 months, and 12 months. The evaluation indicators were pain score, activity of daily living, imaging evaluation, and laboratory test evaluation. Pain was assessed using a visual analogue scales (VAS) scale ranging from 0 to 10, with 0 indicating no pain and 10 indicating severe pain. Assessment of daily life ability includes: activity level, whether to wear a Thoraco-lumbo-sacral orthoses, when sitting up or getting out of bed, the patient's tolerance for walking time, the ability to go up and down the stairs, ability to stand up from a seat, and whether to return non-manual labor ability before surgery during the first 3 months. The imaging evaluation was to observe whether the spine was stable by X-ray; whether the abscess was disappeared or calcified, whether the contour of the lesion edge was clear and whether the bone destruction was repaired by CT; MRI examinations were performed 3 months, 6 months, and 12 months after treatment (or after surgery). Quantitative evaluation of blind test evaluation indicators for MRI observation was performed. The lesion area was well repaired (infiltration of vertebral inflammation and infection of the intervertebral space were absorbed), spinal stability, no abscess, no sequestrum, no inflammatory granuloma were each 1 point, a total of 5 points, the opposite was 0 points [5] . Laboratory evaluations were performed 3 months, 6 months, and 12 months after treatment (or after surgery) to see if SAT titers, CRP decreased, and whether RBPT was negative. After the treatment (or after surgery) 3 months, 6 months, and 12 months, clinical curative effects were evaluated, and clinical curative effects were expressed as "cured", "improved", and "invalid". The curative effect evaluation standard [6] 1) Cured: The body temperature returns to normal, with complete relief of lumbar pain, full recovery of daily activities, MRI shows of vertebral inflammation and intervertebral space infection has been absorbed, or CT shows abscess disappeared or calcified, the contour of the lesion edge is clear, bone destruction has been repaired, X-ray shows the spinal is stable; SAT titre < 1:80 or RBPT negative, CRP < 5 mg/L. 2) improved: The body temperature returns to normal, with relief of lumbar pain ≥ 50%, the recovery of daily activities ≥ 50%, MRI shows of vertebral inflammation and intervertebral space infection has been partially absorbed, or CT shows abscess reduced or calcified, the contour of the lesion edge is relatively clear, bone destruction shows the phenomenon repair, X-ray shows the spinal is stable or not; SAT titers and CRP are lower or RBPT is negative than before. 
Results
Follow-Up
All patients were misdiagnosed as other diseases before admission, of which 58 cases were misdiagnosed as spinal tuberculosis, all patients were diagnosed after 
Pain Score Results before and after the Treatment
The pain scores before and after treatment in group A and B are shown in Table   1 . In the two groups, pain scores gradually decreased over time. Scores at each time point in Group B were significantly different from those before treatment (P < 0.05), while those in Group A were no difference compared with those before treatment (P > 0.05), but there was a significant difference at the 3rd, 6th, and 12th months than before (P < 0.05). There was a significant difference between group B and group A at the same time point (P < 0.05).
Blind Test Evaluation of Imaging Observation
The scores of blind test evaluation indicators before and after treatment in group A and group B are shown in Table 2 . In group A, there were vertebral inflammatory infiltration and intervertebral space infection before treatment, but no spinal instability, abscess, sequestrum and inflammatory granulomas existed.
The score was 4 points, and the imaging index score was 4 ± 0. After 3 months of treatment, vertebral and intervertebral space infection were not significantly absorbed, and there was no significant difference compared with before treatment (P > 0.05), but after 6 months, the vertebral inflammation and intervertebral space infection were gradually absorbed, which was significantly different from that before treatment (P < 0.05). In group B, vertebral inflammation, spinal instability, abscess, sequestrum and inflammatory granulomas existed before treatment. The score range was 0 -2, and the imaging index score was 0.17 ± 0.03 on average. After 3, 6 and 12months of treatment, the spinal stability, no abscess, sequestrum and inflammatory granulomas except the slow repair of the vertebral lesion area, the score was stable at 4 -5, imaging index scores gradually increased, and there was a significant difference at each time point than pretreatment (P < 0.05).
Laboratory Testing Index Evaluation
Laboratory evaluations were performed at the 3rd, 6th and 12th months after 
Clinical Curative Effect Evaluation
Clinical efficacy evaluation was performed at the 3rd, 6th, and 12th months after treatment (or postoperative) ( Table 3 ). The difference of the cure rate between the latter and the previous time point in the same group was statistically significant (P < 0.05); the clinical cure rate at the same time point in group B was better than that in group A, and the difference was statistically significant (P < 0.05).
Discussion
Brucellosis is a zoonotic infectious endemic disease caused by brucellosis. In recent years, the incidence rate of the elderly has gradually increased. Due to the low physiological function of the elderly, the body has low immunity, slow metabolism, and mild inflammatory response, and most associated with lumbar degeneration. Once infected with brucellosis in the elderly, it is highly prone to a secondary infection of the spine, i.e. BS. Therefore, the clinical manifestations of elderly BS are slow and atypical, drug therapy is not sensitive, long duration, recurrent, long-term unrecoverable, poor efficacy, and high recurrence rate. The Note: the cure rate (cured cases/total number of cases × 100%) and improvement rate (cure + to improve the number of cases/total number of cases × 100%). ▲ Compared with the former point data of group P < 0.05; ▼ compared to the same point group A P < 0.05.
clinical manifestations and X-ray examination of BS have many similar manifestations with spinal tuberculosis. It is easy to cause misdiagnosis and mistreatment [1] . 62 cases were misdiagnosed before admission, of which 58 cases were misdiagnosed as spinal tuberculosis. The misdiagnosis rate was 93.54%. However, as long as the clinician recognizes and values the disease, is familiar with the epidemiological characteristics of the disease, and recognizes its clinical imaging, laboratory, and pathological features, it can make a differential diagnosis. Therefore, to deepen the understanding of BS, make clear diagnosis, reduce misdiagnosis, it is of great significance for the definite diagnosis of the disease and the timely and effective standardization of drug treatment and precise surgical intervention.
BS Clinical Characteristics and Diagnosis
In addition to the epidemic history of BS patients, such as having close contact with livestock or livestock products, Brucella culture, etc., or living in epidemics such as epidemic areas, the clinical manifestations of BS patients are divided into general manifestations and local manifestations. Systemic manifestations are brucellosis toxicity symptoms. Patients have headaches, remittent fever, night sweats, fatigue, loss of appetite, and anemia. They are often accompanied by respiratory and reproductive system infections. They may have enlarged liver, spleen, lymph nodes, and testes, as well as multiple, migratory muscles and large joint pain. Local manifestations are infectious spondylitis symptoms, lumbar vertebral invasion is the most common, persistent severe low back pain, local tenderness, percussive pain, muscle spasms, and limited spinal activity, often in a fixed position, can form psoas muscle abscess, with corresponding nerves Root radiating pain or cauda equina compression symptoms [6] [7] .
The most commonly used serological methods for laboratory examination for the location of the lesion, the degree of bone destruction, the presence of cavity and sequestrum, the destruction of the disc is iso-density, and the periosteum of the vertebral is hyperplastic and calcified to form a "lip-shaped" osteophyte.
New destructive lesions appear in the newly formed bone at the edge of the vertebra, which constitutes a "lace vertebral". Less abscess around the vertebral body, no sequestrum and pedicle destruction. "Lace vertebrae" and "lip" Osteophyte are characteristic features of CT. In particular, it has unique advantages in displaying abscess around the lesion. They can also be used for puncture and biopsy under CT guidance. In this group, 45 cases had "lacquer vertebrae" and . For suspected cases, immunology, pathology, and etiological examination should be actively conducted to make clinically diagnosed cases become confirmed cases [11] . 62 elderly patients met BS confirmed cases.
BS Treatment Strategies
BS is an intervertebral discitis or vertebral body inflammation caused by brucel- . By re-evaluating the effect of drug compatibility and treatment on the curative effect of Brucella-associated spondylitis, the current ideal plan is: Doxycycline 0.1 g, bid, for the first time doubled, for 56d; rifampicin 0.6 g, qd, 56d; sulfamethoxazole 1.0 g, bi d, for 56d; using doxycycline + rifampin + sulfamethoxazole as the first choice, meeting Sanford's preferred medication in the Guide to Antimicrobial Therapy [15] [16]; reported in the literature that the cure rate for BS is about 85%, and about 95% efficiency [4] . Ioannou confirmed through research that no matter which treatment plan is adopted, the longer-term treatment plan is positively correlated with the lower failure rate, which is consistent with the results reported by Seyed [16] [17] . 38 patients in group B were treated with this therapy for two courses before and after surgery, and administered at 7-day intervals. After RBP was converted to negative, medication was continued for two weeks. The cure rate of this therapy was 86.84%, and the improvement rate was 100%. On the basis of standardized drug therapy, surgery is performed on patients with the following symptoms [6] Y. Yao, X. 
BS Curative Effect Evaluation
Pain index score comparison before and after treatment (Table 1) showed: In group A, there was no difference before and after treatment within 1 month (P > 0.05), and there was a statistically significant difference between the rest of the time and before treatment (P < 0.05). In group B, there was a statistically significant difference between the scores at each time point and before treatment (P < 0.05), indicating that with the passage of time, the two groups of treatment methods can gradually reduce the pain score, i.e., effectively relieve pain. There was a statistically significant difference between group B and group A at the same time point (P < 0.05), indicating that in group B, the surgical method of reconstructing the stability of the spine based on the removal of the lesions can effectively relieve the severe pain caused by Infection, cauda equina or nerve root Imaging observation blind test evaluation index score before and after the treatment (Table 2) showed: in group A, the difference was statistically significant (P < 0.05) after 6 months of treatment compared with that before treatment, indicating that the treatment of group A could also make the inflammatory infiltration of vertebral bodies and intervertebral space infection gradually absorbed, but it took a long time than group B. In group B, except that the early vertebral lesions were not repaired well due to lack of time,, there were no spinal instability, abscesses, sequestrum, and inflammatory granulomas. The scores were stable at 4 -5 points, and were gradually increased, indicating that operation under direct vision or assisted C-arm X-ray machine and combined with the guidance of an intervertebral foramen, can completely remove the lesion.
And pedicle screw fixation can provide the spine instant stability at early stage and lasting stability at later stage. Over time, the vertebral lesions were continuously repaired by self-repair ability or bone grafting. The 12-month follow-up imaging showed that the lesion area was well repaired. And there was a statistically significant difference between each time point and preoperative (P < 0.05).
The results of laboratory tests at the same time points of 3 months, 6 months, and 12 months after treatment showed that compared with before treatment, the SAT titer reduction rate, CRP reduction rate, and RBPT negative rate in group B were significantly better than those in group A. It indicated that drug treatment combined with surgery can make SAT titer and CRP lower or RBPT negative earlier than drug treatment alone.
Clinical curative effect evaluation at each time point after treatment (Table 3) showed: Over time, symptoms in both groups gradually improved and healed. In the same group, the difference between the cure rate at the latter time point and the cure rate at the previous time point was statistically significant (P < 0.05),
indicating that the two groups of treatment methods had good results for the elderly BS. Compared with the two groups at the same time point, 38 patients in group B had 30 cured patients and 8 patients improved in 3 months, the improvement rate was 100%, and the cure rate was 78.95%. This shows that compared with group A, the implementation of surgery had a significant effect in improving the early efficacy of BS (P < 0.05), and at the subsequent time point, the cure rate of group B was significantly better than that of group A (P < 0.05).
It was demonstrated that this surgical procedure had a better cure rate for pain relief, restoration of ADL, and repair of neurological impairment in senile BS patients with surgical indications, both in the early and late stages. Therefore, surgery is extremely beneficial for removing lesions, controlling infections, restoring the function of the cauda equina and nerve roots, reducing the disability 
